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PURPOSE

The purpose of this directive is to define the reviews, inspec-
tions and certifications which are key checkpoints for the Apollo
Applications Program. These checkpoints are oriented to the
hardware design, development, fabrication and test as well as
mission phases of the Program. The basic management principle
for requiring these reviews, inspections and certifications 1is

to insure that, at appropriate and progressive points in the
program 1life cycle, sufficient visibility is obtained of the
status of design, manufacture and testing to adequately determine
the integrity of the system prior to mission accomplishment.

SCOPE

The seven key checkpoints are:

PRR

Preliminary Requirements Review
PDR - Preliminary Deslign Review
CDR Critical Design Review

Configuration Inspection
Certification of Flight Worthiness

1.
2.
3‘
4, cC1
5. COFW
6. DCR - Design Certification Review
7. FRR ~ Flight Readiness Review

The PRR, PDR, CDR, CI, and COFW are accomplished at selected end
item levels. The PRR, PDR % CDR concern themselves with the
adequacy of the design of the hardware through its various stages;
the CI & COFW with the hardware; and the DCR and the FRR encompass
the total mission complex. Progression through each checkpoint is
dependent on the availability of documentation and hardware upon
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which to conduct the reviews, inspections and certlfications
to insure that each successive checkpoint provides a more com-
prehensive assessment of program accomplishment as 1t matures.
(See Figure 1).

The PRR is the earliest technical review of the various con-
cepts considered and of the concept selected to meet the mission
objectives., Design is then begun and the PDR is & technlcal
review of the basic design approach conducted early 1n the
detall design phase. The CDR is a technical review of speci-
fications and drawings conducted when the detail design 1s
substantially complete. In addition to the review of the

end item design itself, its compatibility with other portions

of the system will be examined.

The CI is an examinatlion of the manufactured end ltem against
the specification requirements, released engineering drawings
and test results. It may be conducted in 2 parts: prior to
final systems test, when the configuration and overall status

of the equipment and its GSE, as well as qualification test

data are examined; and shortly before delivery, when final
systems test data and acceptance test data are examined. Sub-
sequent to CI, the item will be accepted on a DD-250 subject

to all the requirements of acceptance contained in the specl-
fication. Regardless of the status of prior reviews a CI should
be conducted on each major end ltem of flight hardware as well
as those major test articles specified by the AAP Program Director.
The COFW certifies that each flight stage and module is a com-
plete and qualified item of hardware prior to shipment and is
accompanied by adequate supporting documentation. It may be
conducted concurrently with the CI. The DCR assesses and
certifies the design of the total mission complex, and the FRR
validates that the total mission complex is operationally ready.

The AATR, NHB 8080.3, the R&QA Program Plan, NHB 5300.5; and

NPC 200 series documents contaln general requirements for test,
reliability and quality assurance. To the extent these require-
ments affect or pertain to Contract End Items, they should be
reflected in the appropriate sections of the Contract End Item
Specifications. The speciflcations will then contain all the
technical requirements imposed by AAPO documents and will serve,
along with the drawings, as the primary documents against whlch
contract end item reviews, inspections and certificates will be
accomplished. It is recognized that it may be desirable from
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the Program Managers' viewpoint to conduct additional reviews,
inspections and certifications to validate the compatibility
of the specifications, drawings, hardware and test results.
Summaries of each of the above inspections, reviews and
certifications are contained in Section III of this Directive.
It is also recognized that due to the advanced state of design,
it may be necessary to conduct some reviews concurrently.
Approval for conducting combined reviews should be obtained

by the Development Center from the Director, AAP.

PROCEDURES

A. PRR - Preliminary Requirements Review

The purpose of a PRR is to verify by formal review the
suitability of the conceptual configuration and to establish
the requirements and action necessary to achleve a design
baseline a% the PDR. The PRR establishes:

1. The rationale of the selected configuration approach
for the End Item with the mission objectives.

2, The end item suitability of the selected configuration
by reference to drawings, study reports, ete.

3. The expected sultability of the end item configuration
to meet the required schedule.

I, The feasibility and development tests required to select
and substantiate design approaches.

5. Operational requirements generated by the selected con-
figuration and design concept.

B, PDR - Preliminary Design Review

The puprpose of a PDR is to verify by formal review the suit-
ability of the baseline designh of the Contract End Item
early in the detail design phase.

‘The PDR establishes:

1. The compatibility of the selected design approach for
the Contract End Ttem with the Contract End Item Spec,
Part I or eguivalent.

2, The system compatibllity of the design approach with
other flight hardware and ground based facilities by
reference to predesign drawings, schematic diagrams,
layout and envelope drawings, inboard profiles, review
of performance characteristics for functional compati-
bility, ete. .
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3.

8.
9.

The integrity of the design approach by review of de§ign
analyses, breadboard models, mockups, circult logic
diagrams, packaging techniques, test and study results,
reliabllity analyses, etc.

The producibllity of the selected design approach by
review of requirements for special tools and facilities.

The compatibility of the design approach wlth safety-
requirements by review of test results or source data.

The adequacy of the planned test program for the con-
tract end item by review of a preliminary test plan.

This should include correlation of development and
qualificatlion tests with performance/design requirements
by completion of Part I of the CEI Specification inecluding
the verification matrix, as set forth in NHB 8080.3,
Apollo Appllcations Test Requirements.

The sultablility of the configuratlon for operations f'rom
an examination of mockups, engineering simulators, and
drawings.

A highlight of real or potentlal problem areas.

An assessment of the acceptability of the design baseline,

C. CDR - Critical Design Review

The purpose of a CDR is to verify by formal review the sult-
ability of the deslgn of a Contract Fnd Item when the design
is essentially complete. The product configuration specl-
fication is established followlng executlon of the changes
ordered at CDE.

The CDR establishes:

1.

The compatibillty of the design of the Contract End Item
with the CRI Part I or equivalent. The CEI Part I should
have been updated since the PDR and should include a
further refinement of the correlation of development,
qualification, rellability and integrated systems tests
with performance/deslgn requirements. The CREI Part II
should also be complete including correlation of ac-
ceptance test requirements with the performance /design
configuration.

The compatlbllity of the completed design of the Contract
End Item with the entire system through ICD's, schematlces
and functlonal block diagrams. To be established also,
is the system compatibility of the CEI with the totallty
of the mission equipment with which it 1s o function
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in flight (e.g., compatibility of experiment w/modulas,
compatibility of spacecraft with Launch Vehieles).

3. The integrity of the design by review of analytlcal and
test data, and supporting documentation, reliability
assessment and analysis.

4, The adequacy of the design from a safety standpoint
through a review of the design and test results.

5. The adequacy of the test program planned.

6. Adequacy of egquipment and test facilities and special
equipment from the standpoint of meeting the functlonal
requirements as well as availability in accordance with
8chedule requirements.

7. Adequacy of design for operations by review of engineer-
ing simulation, tests, and study results and by examination
of mockup, operating procedures, and systems performance
data.

L. CI - Configuration Inspectlon

The purpose of the CI is to certify that the configuration
for the Contract End Item as being offered for delivery is
in conformance with the baseline established at CDR (modified
by approved changes). It is accomplished by establishing
the exact relationship of the CEI as described by released
engineering documentation to the CEI as manufactured and
assembled. The products of a CI include:

1. Acceptance of Part II of the CEI apeciflication, or
eguivalent. |

2. Identification of walvers and deviations to Part I of
the CEI specification, or equivalent.

3. Validation of development, qualification and acceptance
testing. This will include identiflcation of failures
that have occurred, the corrective actions taken, tests
planned but not completed, and mission critical GS3E.

4. Status of ecritical 1ife components and life remaining.

5. Documented DD-250 indicating shortages and open work
items which must be resolved prior to the FRR.

6. A plan for correcting open work items to be accomplished.
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7. Comparison of the configuration of the end item unit,
undergoing CI with the end item unit guaiified or
undergoing qualification if they are not the same unit.

The Configuration Inspection Review may be conducted in two
phases:

Phase T - Approximately one week prior to start of final
systems test, review the systems qualification status and
test data, configuratlion and overall status of the CEI and
its GSE.

Phase 2 - Approximately one week prior to dellvery review
the final systems test data.

E. COFW - Certification of Flight Worthiness

The purpose of the COFW milestone 1s to certifly that each
flight stage module and experiment 1s a complete and qua-

~lified item of hardware prior to shipment and 1s accompanied
by adequate supporting documentation. The COFW procedure
informs the Apollo Applications Program Director of any
deficiencies prior to shipment from the manufacturing site
and from the static firing site. The COFW is prepared prior
to shipment from point of manufacture and is endorsed by the
center program manager or his designee prior to shipment.
When eguipment is shipped to an intermediate destination
(center test facillty or contractor's plant) for additional
work, further signoff of the COFW by the cognizant center
program manager(s) shall be accomplished, UYpon completlon
of the FRR, the COFW shall be Jointly endorsed by the Program
Manager of KSC and the center having development and pro-
duction cognizance over the equipment.

The COFW certifies that:

1. Complete specifications and drawings have been developed
in accordance with contractual requirements. Addition-
ally the exact relationship of the Contract End Item as
manufactured and assembled has been established and that
shortages which must be resolved prior to FRR have been
indicated on a documented DD-250.

2. Acceptance, gualification and reliability demonstration
tests have been successfully completed and meet the
specification requirements.

3. Departures from specification and drawing requirements
have been approved by Material Review Boards in accord-
ance with NPC 200-2, Quality Program Provisions for
Space System Provisions Contractors, Section 8.1,
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4. Critical hardware failures have been analyzed and cor-
rected in accordance with NPC 250-1, Reliability Program
Provisions for Space System Contractors, Seetion 3.7.

5. Hardware qualification program has been satisfactorily
accompllished in accordance with contractual reguirements,

6. Hardware is complete and in accordance with the Narrative
Eﬁd IEem Report as specified in NPC 200-2, Section
14,2

7. Data for operation and checkout is complete and compatible.

8. Interface Control Drawings have been met and that inter-
face compatibility is certified.

9. Shipping requirements of NPC 200-2, Section 11-6 have
been met.

10. The DD-250 is ready for signature,

NOTE: CI and DD-250 data requirements applicable to the
COFW shall be used for the COFW.

¥, DCR - Design Certification Review

The purpese of a DCR is to examine the design of the total
mission complex for proof of design and development maturity
and to:

1. Assess and certify the design of the Space Vehicle for
flight worthiness and manned flight safety, and

2. Assess and certify for manned Apollo Applications missions
the design of the lLaunch Complex, the Mission Control
Center, the Manned Space Flight Network and Launch
Instrumentation.

The following are to be performed at a DCR:

1. Review of space vehicle elements {modules, stages, major
structures such as MDA, etc.), support and operations
facilities, relating equlipment performance and support
capability to mission objectives, requirements, and
applicable specifications. Emphasis should be placed
on interface compatibility between all elements, i.e.,
launch vehicle to spacecraft, experiments to spacecraft,
GS8E to stage, GSE to facilities, and GSE to GSE.
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2. Review of test status, problems solved and yet to be
solved, status of flight equipment and performance in
test to date. Those items significant to performance
capability should demonstrate design maturity.

3. Detailed review by Flight Operations and Flight Crew
of the mission rules and contingency plans. All mis-
sion constraints and areas of low confidence levels
shall be emphasized. Evidence of crew trainling shall
be presented,.

4, Review by flight crew of pre-flight preparation program,
including spacecraft and hardware design verlfication,
flight planning, flight crew procedure development, and
erew tralning.

5., Certification by Quallty as to capabllity of system to
perform with acceptable reliability.

6. Certification by Flight Safety as to system conformance
with safety criteria. A review shall include possilble
accidents, related causes, and relative risks involved.

7. Summary assessment of the Launch Instrumentation Facility
unresolved problems and plans for corrective actlion.

8. Summary assessment of the Manned Space Flight Network
including unresolved problems and plans for corrective
agetion,

9, Identification of open items by Apollo Applications
Program Director and procedures for closing out.

If the total mission complex 1s certified for flight worthiness
and manned safety, a Mission Design Certification Document
will be executed. '

FRR - Flight Readiness Review

The FRR will be conducted as a consolldated review of the
hardware, operational and support élements to assess their
readiness to begin the Misslion. It is an evaluatlion of the
state of readinegs of the:

Manned Space Flight Network

. Flight Control Capabllities
.  Launch Support and Flight Support

1., Launch Vehlcle
2. Spacecraft

3. Experiments

4, Crew Readlness
2 Launch Site
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9. Experiment Data Acquisition Capabllitles \

10. Recovery Planning

11, Medical Planning

12. Experiment Data Reduction & Distributlion Planning
13. Public Information Planning

Its scope encompasses all documentation and prior formal
reviews and agreements which will lead to an assessment
of the readiness and safety of all hardware, software, -
operational and support elements to perform the mission.
Emphasis is to be placed on reviewing any "exception" to
a condition of full readiness or full qualification. The
determination that all elements are ready to perform the
mission will be by a review of the following elements for
each of the above as approprlate:

1. Resulis of checkout and test.
2. Configuration status of Launch vehicles, spacecraft and
experiments.

3. Computer program veriflcation - ground and flight.
L., Waivers and deviations.

5. Development, quallfication and reliability testing.
6. Critical life components and life remaining.

7. Malntainability assessment.

8. Status of logistics readiness,

9, Identification of shortages and open work items.
10, Religbility assessment.
11. Problems that may constrain the mission.

RESPONSIBILITIES

1. The conduct of the PRR, PDR, CDR, CI and COFW is the respon-
8ibility of the Manager of the AAPO at the Center having
development responsibility for the end item. It is his
responsibillity to:

a, Insure that studies, engineering simulations, tests, and
other work required to suppert each review as tabulated in
Figure 1 are properly planned, coordinated and lmplemented.

b. Insure the participation of Headgquarters, Centers, Ex-
periment sponsors, and contractors prior to and during
reviews in a timely and appropriate manner, 1t is stressed
however, that the responsibile Center Manager will exercise
Judgment as to the depth and amount of participaticn in
conducting each review.

c. Insure that appropriate information relative to the review
is made available to participants in sufficlent time to
permit its careful study. Normally, a review by supporting
personnel will be made prior to the PRR, PDR and CDR on
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models, mockups, trainers and flight hardware so thé%
comments may be formally evaluated and their requirements
Incorporated into the design.

d. Certify, within 60 days after the completion of each
review, to the AAP Director that the objectives of the
review have been met. The following documentation, or
appropriate references should accompany the certificstion.

1
g
3

2. The DCR will be conducted by the Management Council acting
as the Design Certification Board. The Apollo Applications
Program Director will be responsible for organizing the DCR.
The conduct of the FRR is the responsibllity of the Apollo
Applications Program Director acting with the Mission Director
of OMSF.

PRR - Design Requirements
PDR - Basellne Design Document
CDR - Design Specification
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